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5.4.4 Flood 

The following section provides the hazard profile and vulnerability assessment for the flood hazard in 

Tompkins County. 

The hazard profile is organized as follows: The vulnerability assessment is organized as follows: 

¶ Description 

¶ Extent 

¶ Previous Occurrences and Losses 

¶ Probability of Future Occurrences 

¶ Climate Change Impacts 

 

¶ Impact on Life and Safety 

¶ Impact on General Building Stock 

¶ Impacts on Land Use 

¶ Impact on Community Lifelines 

¶ Impact on Economy 

¶ Impact on Environment 

¶ Cascading Impacts on Other Hazards 

¶ Future Change that may Impact Vulnerability 

¶ Changes Since 2014 HMP 

¶ Identified Issues 

5.4.4.1 Hazard Profile 

This section provides information regarding the description, extent, location, previous occurrences and 

losses, climate change projections and the probability of future occurrences for the flood hazard.  

Hazard Description 

Floods are one of the most common natural hazards in the U.S.  They can develop slowly over a period 

of days or develop quickly, with disastrous effects that can be local (impacting a neighborhood or 

community) or regional (affecting entire river basins, coastlines and multiple counties or  states) (FEMA 

2007).  As defined in the NYS HMP (NYS DHSES 2019), flooding is a general and temporary 

condition of partial or complete inundation on normally dry land as a result of the following:  

¶ Riverine overbank flooding 

¶ Flash floods 

¶ Alluvial fan flood s 

¶ Mudflows or debris floods  

¶ Dam- and levee-break floods 

¶ Local draining or high groundwater levels 

¶ Fluctuating lake levels 

¶ Ice-jams 

¶ Coastal flooding 
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For the purpose of this HMP and as deemed appropriate by the Planning Partnership, riverine (inland), 

stormwater, ice jam, lakeshore, landslides associated with flooding, and dam/levee failure are the main 

flood types of concern for the County.  These types of flood are further discussed below.    

Riverine (Inland) Flooding 

Riverine flooding occurs when water levels rise over the top of riverbanks due to excessive rain from 

tropical systems making landfall, strong thunderstorms that bring heavy rainfall, combined rainfall and 

snowmelt event, or an ice jam (National Severe Storms Laboratory [NSSL] 2020).  Inland flooding occurs 

when moderate precipitation accumulates over several days, intense rainfall over a short period of 

time, or a river overflows due to an ice or debris jam or dam failure (NSSL 2020). 

Flash Flooding 

Flash floods are defined by the National Weather Service as, òA flood caused by heavy or excessive 

rainfall in a short period of time, generally less than 6 hours. Flash floods are usually characterized by 

raging torrents after heavy rains that rip through riverbeds, urban streets, or mountain canyons 

sweeping everything before them. They can occur within minutes or a few hours of excessive rainfall. 

They can also occur even if no rain has fallen, for instance after a levee or dam has failed, or after a 

sudden release of water by a debris or ice jam.ó (National Weather Service [NWS], n.d.). 

Stormwater Flooding 

Stormwater flooding described below is due to local drainage issues and high groundwater levels.  

Locally, heavy precipitation may produce flooding in areas other than delineated floodplains or along 

recognizable channels. If local conditions cannot accommodate intense precipitation through a 

combination of infiltration and surface runoff, water may accumulate and cause flooding problems. 

During winter and spring, frozen ground and snow accumulations may contribute to inadequate 

drainage and localized ponding. Flooding issues of this nature generally occur in areas with flat 

gradients and generally increase with urbanization which speeds the accumulation of floodwaters 

because of impervious areas. Shallow street flooding can occur unless channels have been improved 

to account for increased flows (FEMA 1997). 

High groundwater levels can be a concern and cause problems even where there is no surface flooding. 

Basements are susceptible to high groundwater levels which is a regular occurrence in Tompkins 

County. Seasonally high groundwater is common in many areas, while elsewhere high groundwater 

occurs only after long periods of above-average precipitation (FEMA 1997).  

Urban drainage flooding is caused by increased water runoff due to urban development and drainage 

systems. Drainage systems are designed to remove surface water from developed areas as quickly as 

possible to prevent localized flooding on streets and other urban areas. They make use of a closed 

conveyance system that channels water away from an urban area to surrounding streams. This 

bypasses the natural processes of water filtration through the ground, containment, and evaporation 

of excess water. Since drainage systems reduce the amount of time the surface water takes to reach 



Hazard Mitigation Plan 2021 Update 

TOMPKINS COUNTY, NY 

5.4.4 | Flood  

PAGE | 5.4.4-3 

surrounding streams, flooding in those streams can occur 

more quickly and reach greater depths than prior to 

development in that area (FEMA 2007).  

Ice Jam Flooding 

An ice jam occurs when pieces of floating ice are carried with 

a stream's current and accumulate behind any obstruction to 

the stream flow.  Obstructions may include river bends, 

mouths of tributaries, points where the river slope decreases, 

as well as dams and bridges.  The water held back by this 

obstruction can cause flooding upstream, and if the 

obstruction suddenly breaks, flash flooding can occur as well (NOAA 2013).  The formation of ice jams 

depends on the weather and physical condition of the river and stream channels.  They are most likely 

to occur where the channel slope naturally decreases, in culverts, and along channelized shallows that 

may freeze solid.  Ice jams and resulting floods can occur during at different times of the year: fall 

freeze-up from th e formation of frazil ice; mid -winter periods when stream channels freeze solid, 

forming anchor ice; and spring breakup when rising water levels from snowmelt or rainfall break 

existing ice cover into pieces that accumulate at bridges or other types of obstructions (USACE 2002).   

Lakeshore Flooding 

Factors such as rain, snowmelt, drought, or groundwater level changes cause water levels in surface 

water bodies like lakes to vary throughout the year. Lake levels can be actively managed, thereby 

allowing human actions to directly impact the flow of water into and out of a lake. Natural or unnatural 

changes in lake levels can cause several impacts, including erosion, flooding, and limited use of lakes 

(Minnesota Department of Natural Resources, 2020). In the context of flooding, the shoreline and 

outlying areas surrounding lakes can be designated as areas of special flood hazard, with inundations 

expected for various return periods. Flood maps can show a base flood elevation (BFE) for lakes in the 

Summary of Stillwater Elevations that appears in a Flood Insurance Study. Lakeshore flooding caused 

by high lake levels can cause flood damage by inundating structures that are typically dry. Marinas, 

beaches, piers, and other waterfront facilities can also be rendered unusable from lakeshore flooding. 

Additionally, lakeshore flooding can lead to both upstream and downstream flooding impacts.  

Flood Induced Landslides  

A landslide is the process that results in downward and outward movement of slope-forming materials. 

Landslide materials can consist of natural rock, soil, artificial fill, or any combination of these materials. 

The materials move by falling, toppling, sliding, spreading, or flowing (NYS DHSES 2019).   

Types of Ice Jams 

 

V Freeze-up jams occur when 

floating ice may slow or stop due 

to a change in water slope as it 

reaches an obstruction to 

movement. 

 

V Breakup jams occur during 

periods of thaw, generally in late 

winter and early spring. 
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Landslides are caused by one or more of the following factors:  change in slope of the terrain, change 

in water content, groundwater movement, frost action, increased load on the land, shocks and 

vibrations, weathering of rocks, and removal or change in type of vegetation covering slopes.  

Landslide hazard areas exist where the land has 

characteristics that contribute to risk of downhill movement 

of material, such as the following: 

¶ A slope greater than 33 percent 

¶ A history of landslide activity or movement during 

the last 10,000 years 

¶ Stream or wave activity that has caused erosion, 

undercut a bank, or cut into a bank to cause the 

surrounding land to be unstable  

¶ Presence or potential for snow avalanches 

¶ Presence of an alluvial fan, indicating vulnerability to flow of debris or sediments 

¶ Presence of impermeable soils, such as silt or clay, which are mixed with granular soils such as 

sand and gravel. 

Dam and Levee Failure Flooding 

A dam or a levee is an artificial barrier that has the ability to impound water, wastewater, or any liquid-

borne material for the purpose of storage or control of water (FEMA  2007).  They are built for the 

purpose of power production, agriculture, water supply, recreation, and flood protection.  Dam failure 

is any malfunction or abnormality outside of the design that adversely affects a damõs primary function 

of impounding wat er (FEMA 2007).  Levees typically are earthen embankments constructed from a 

variety of materials ranging from cohesive to cohesionless soils (USBR 2012). Dams and levees can fail 

for one or a combination of the following reasons:  

¶ Overtopping caused by floods that exceed the capacity of the dam (inadequate spillway 

capacity due to uncontrolled release or exceedance of design); 

¶ Prolonged periods of rainfall and flooding;  

¶ Deliberate acts of sabotage; 

¶ Structural failure of materials used in dam construction; 

¶ Movement and/or failure of the foundation supporting the dam;  

¶ Settlement and cracking of concrete or embankment dams; 

¶ Piping and internal erosion of soil in embankment dams; 

¶ Inadequate or negligent operation, maintenance and upkeep; 

¶ Failure of upstream dams on the same waterway; or 

¶ Earthquake (liquefaction / landslides) (FEMA 2010). 

Landslides can be triggered by natural 

changes in the environment, including 

heavy rain, rapid snow melt, steepening of 

slopes caused by construction or erosion, 

earthquakes, and changes in groundwater 

levels. Areas generally prone to landslide 

hazards include previous landslide areas, 

bases of steep slopes, bases of drainage 

channels, developed hillsides, and areas 

recently burned by forest and brush fires 

(NYS DHSES 2019).   
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Flood Control Measures 

According to the current FEMA Flood Information 

Study, there is one flood control structure in the 

County - the levee system found along both banks 

of the Cayuga Inlet. This levee system was 

completed in 1970 and directs flow to the left 

bank. Nearly three miles of straightened Inlet 

channel and interior drainage protect a 212-acre 

area home to approximately 621 people and 132 

structures valued at $57 million. The protected 

area includes the Nateõs Floral Estates 

manufactured home community and major 

commercial developments on the north and 

western side of Route 13. The system cost $20.3 million and high water has reached more than 1.5 feet 

(25%) up the levee once (US Army Corps of Engineers 2020). Due to a lack of dredging this system is 

not currently certified  to provide the level of protection it was originally designed for. 

There are also unofficial levee systems, or channelized flood walls, along Fall Creek and Six Mile Creek 

in the City of Ithaca, that currently provide flood protection  to several neighborhoods.  In addition, the 

Dr. Donald H. Crispell Flood Control Project or the Virgil Creek Dam, funded by the US Department of 

Conservation was completed in 1998 to provide flood protection to downstream assets.  

The numeropus stormwater detension ponds throughout the County provide localized flood control 

throughout but are not documnented as flood control structures.  

Extent 

The severity of a flood event is typically determined by a combination of several factors including 

stream and river basin topography along with physiography; precipitation and weather patterns; recent 

soil moisture conditions; and degree of vegetative clearing and impervious surface. Generally, floods 

are long-term events that may last for several days.  Severity of a flood also depends on the land's 

ability to manage this water.  Sizes of rivers and streams in an area and infiltration rates are significant 

factors.  During rain events, soil acts as a sponge. When land is saturated or frozen, infiltration rates 

decrease and any more water that accumulates must flow as runoff (Harris 2001). 

Figure 5.4.4-1.  Cayuga Inlet Levee System 
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Regarding the riverine flood hazard, once a 

river reaches flood stage, flood extent or 

severity categories used by the NWS include 

minor flooding, moderate flooding, and 

major flooding. Each category is based on 

property damage and level of public threat  

(NWS 2011).  

Flood Induced Landslides 

Extent of a landslide hazard is determined by identifying affected areas and assessing probability of a 

landslide occurring within a time period.  Natural variables t hat contribute to overall extent of potential 

landslide activity in any particular area include soil properties, topographic position and slope, and 

historical incidence.   Predicting a landslide is difficult, even under ideal conditions.  As a result, the 

landslide hazard is often represented by landslide incidence and susceptibility, defined as follows: 

¶ Landslide incidence  is categorized by percentage of a given geographic area that has 

undergone landslides. High incidence means greater than 15 percent of a given area has been 

involved in landsliding, medium incidence means that 1.5 to 15 percent of an area has been 

involved, and low incidence means that less than 1.5 percent of an area has been involved. 

(Radbruch-Hall, Dorothy H. et al. 1982).   

¶ Landslid e susceptibility  is defined as the probable degree of response of geologic formations 

to natural or artificial cutting, to loading of slopes, or to unusually high precipitation.  

Assumedly, unusually high precipitation or changes in existing conditions can initiate landslide 

movement in areas where rocks and soils have been involved with landslides in the past.  

Landslide susceptibility depends on slope angle and geologic material underlying the slope. 

Landslide susceptibility applies only to areas potentially affected, and does not imply a time 

frame within which a landslide might occur.  High, medium, and low susceptibility are delimited 

by the same percentages used for classifying incidence of landsliding (Radbruch-Hall, Dorothy 

H. et al. 1982). 

Dam Failure 

According to the NYSDEC Division of Water Bureau of Flood Protection and Dam Safety, the hazard 

classification of a dam is assigned according to the potential impacts of a dam failure pursuant to 6 

New York Codes, Rules, and Regulations (NYCRR) Part 673.3 (NYSDEC 2009).  Dams are classified in 

terms of potential for downstream damage if the dam were to fail.  These hazard classifications are 

identified and defined below:  

¶ Low Hazard (Class A) is a dam located in an area where failure will damage nothing more than 

isolated buildings, undeveloped lands, or township or county roads and/or will cause no 

significant economic loss or serious environmental damage.  Failure or mis-operation would 

result in no probable loss of human life.  Losses are principally limited to the owner's property  
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¶ Intermediate Hazard (Class B) is a dam located in an area where failure may damage isolated 

homes, main highways, minor railroads, interrupt the use of relatively important public utilities, 

and/or will cause significant economic loss or serious environmental damage. Failure or mis-

operation would result in no probable loss of human life, but can cause economic loss, 

environment damage, disruption of lifeline facil ities, or impact other concerns. Significant 

hazard potential classification dams are often located in predominantly rural or agricultural 

areas but could be located in areas with population and significant infrastructure.  

¶ High Hazard (Class C) is a dam located in an area where failure may cause loss of human life, 

serious damage to homes, industrial or commercial buildings, important public utilities, main 

highways or railroads and/or will cause extensive economic loss.  This is a downstream hazard 

classification for dams in which excessive economic loss (urban area including extensive 

community, industry, agriculture, or outstanding natural resources) would occur as a direct 

result of dam failure.  

¶ Negligible or No Hazard (Class D) is (1) a dam that has been breached or removed, or has failed 

or otherwise no longer materially impounds waters, or (2) a dam that was planned but never 

constructed. Class "D" dams are considered to be defunct dams posing negligible or no hazard. 

The department may retain pertinent records regarding such dams. 

Flood Mitigation Needs Assessments 

In 2005, Tompkins County undertook a Flood Mitigat ion Needs Assessment that examined flooding in 

Six Mile Creek, Salmon Creek, Fall Creek, and Cayuga Inlet as part of a Countywide Flood Hazard 

Mitigation Program effort  that periodically funds assessments and flood mitigation projects. The 

assessments notes issues associated with sedimentation, debris-filled channels, erosion, and the lack 

of more detailed flood studies. Since 2005, the County has completed needs assessments for 

Taughannock Creek and Buttermilk Creek. The intent of these efforts is to gain a better understanding 

the complexity and interrelationships of factors that influence flooding; prioritize flood -related 

projects; and evaluate recommendations for the program.  Several projects identified  in these 

assessments have been implemented.  

Location 

Flooding potential is influenced by climatology, meteorology, and topography (elevations, latitude, 

and water bodies and waterways).  Flooding potential for each type of flooding that affects Tompkins 

County is described in the subsections below. 
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Floodplains 

A floodplain is defined as the 

land adjoining the channel of 

a river, stream, ocean, lake, or 

other watercourse or water 

body that becomes 

inundated with water during 

a flood. In Tompkins County, 

floodplains line the rivers and 

streams of the County.  The 

boundaries of the floodplains are altered as a result of changes in land use, the amount of 

impervious surface, placement of obstructing structures in floodways, changes in precipitation 

and runoff patterns, improvements in technology for measuring topogra phic features, and 

utilization of different hydrologic modeling techniques.  

Flood hazard areas are identified as Special Flood 

Hazard Area (SFHA). SFHA are defined as the area 

that will be inundated by the flood event having a 

1 percent chance of being equaled to or exceeded 

in any given year. The 1 percent annual chance 

flood is also referred to as the base flood or 100-

year flood.  A 100-year floodplain is not a flood 

that will occur once every 100 years rather the 

designation indicates that a flood tha t has a 1-

percent chance of being equaled or exceeded each 

year. Thus, the 100-year flood could occur more 

than once in a relatively short period of time. 

Similarly, the moderate flood hazard area (500-

year floodplain) will not occur every 500 years but 

is an event with a 0.2-percent chance of being 

equaled or exceeded each year (FEMA 2018).  The 1-percent annual chance floodplain or SFHA 

establishes the area that has flood insurance and floodplain management requirements. 

As Tompkins County does not yet have Digital Flood Insurance Rate Maps (DFIRM), locations of flood 

zones were provided as Q3 data generated by FEMA back in the 1970s and 1980s. The Q3 date 

provides information on the extent, but not the depth of flooding.  During this HMP update, the County 

Q3 data was digitized and provided for the 1 -percent and 0.2-percent annual chance flood event (refer 

to Figure 5.4.44).  The total land area in the floodplain, inclusive of waterbodies, is summarized in Table 

5.4.4-1. Refer to Section 9 for a map of each jurisdiction depicting the floodplains.  Flood hazard zones 

Source: FEMA 2009 
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occur throughout the County, predominantly along County waterways.  The Q3 data provided by FEMA 

for Tompkins County show the following flood hazard areas: 

¶ 1-Percent Annual Chance Flood Hazard: Areas subject to inundation by the 1-percent-

annual-chance flood event. This includes Zone A and Zone AE.  Mandatory flood insurance 

requirements and floodplain management standards apply.  Base flood elevations are 

provided in Zone AE.  Zone A has no determined flood depths. 

¶ 0.2-Percent Annual Chance Flood Hazard: Area of minimal flood hazard, usually depicted on 

FIRMs as the 500-year flood level or Shaded X Zone.  

Tompkins County flood map data is currently being reviewed and updated by FEMA and NYSDEC. Final 

Flood map updates are anticipated in 2022. In addition, flood depth grids generated by the USGS was 

incorporated to refine the exposure analysis. 

Table 5.4.4-1. Total Area of Tompkins County Exposed to the 1-Percent and 0.2-Percent Annual Chance 

Flood Event Hazard Areas 

Jurisdiction 

Total Area 

(acres) 

Total Area Exposed to the 1-

Percent Annual Chance Flood 

Event 

Total Area Exposed to the 0.2-

Percent Annual Chance Flood 

Event 

Area Exposed 

(acres) 

Percent of 

Total 

Area Exposed 

(acres) 

Percent of 

Total 

Caroline (T) 35,243 464 1.3% 464 1.3% 

Cayuga Heights (V) 1,121 0 0.0% 0 0.0% 

Danby (T) 34,511 551 1.6% 551 1.6% 

Dryden (T) 58,487 1,697 2.9% 1,698 2.9% 

Dryden (V) 1,116 179 16.0% 209 18.7% 

Enfield (T) 23,622 0 0.0% 0 0.0% 

Freeville (V) 698 112 16.0% 112 16.0% 

Groton (T) 30,580 629 2.1% 630 2.1% 

Groton (V) 1,065 78 7.4% 105 9.9% 

Ithaca (C) 3,891 767 19.7% 1,340 34.4% 

Ithaca (T) 18,249 1,268 6.9% 1,356 7.4% 

Lansing (T) 41,868 797 1.9% 797 1.9% 

Lansing (V) 2,910 2 0.1% 2 0.1% 

Newfield (T) 37,836 373 1.0% 373 1.0% 

Trumansburg (V) 890 28 3.2% 28 3.2% 

Ulysses (T) 22,697 2,974 13.1% 2,974 13.1% 

Tompkins County (Total)  314,785 9,921 3.2% 10,640 3.4% 

Source: Tompkins County GIS 2019/2020 

Notes: V = Village, C = City, T = Town 

 

Flood Gages 

The USGS National Water Information System (NWIS) collects surface water data from more than 

850,000 stations across the country. The time-series data describes stream levels, streamflow 
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(discharge), reservoir and lake levels, surface water quality, and rainfall. The data is collected by 

automatic recorders and manual field measurements at the gage locations. 

There are five USGS stream gages in the County, of which two have defined flood and action stages. 

Two gages are found in Ithaca (at Cayuga Lake and Fall Creek), and the remainder are found along Six 

Mile Creek and Salmon Creek.   

The Owasco Lake Watershed Inspection Division is currently implementing a pilot project to deploy 

up to 4 water level monitoring gauges affixed to bridges in that watershed to provide an additional 

level of information rega rding water levels.  These gauges are not integrated into the USGS system. 

Figure 5.4.4-2.  USGS Stream Gages in Tompkins County 
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Table 5.4.4-2 shows the gages in the County with their determined flood stage and their record flood 

event. The USGS website provides details about each of the gages 

(https://waterwatch.usgs.gov/index.php ) and the gage heights of flooding events. The NWS provides 

the different flood stages for the gages ( https://water.weather.gov/ahps/ ).  

Table 5.4.4-2. Stream Gage Statistics for Tompkins County 

Gage Site Number Site Name 

Action 
Stage 
(feet) 

Minor 
Flood 
Stage 
(feet) 

Moderate 
Flood 
Stage  
(feet) 

Major 
Flood 
Stage 
(feet) Record Flood* 

04233255 Cayuga Lake at Ithaca 383 383.5 384 385 386.5 in April 1993 

04234000 Fall Creek at Ithaca 5.0 6.0 6.5 7.0 
11.16 on February 

21, 1971 

04233300 
Six Mile Creek at Bethel 

Grove 
Undefined 

9.78 feet, on Jan. 

19, 1996 

04233286 
Six Mile Creek at 

Brooktondale 
Undefined 

5.38 feet, on Sept. 

8, 2011 

0423401815 
Salmon Creek near 

Ludlowville, NY 
Undefined 

5.01 feet, on March 

30, 2014 

*Gage NGVD datum as noted on website 

Source: USGS 2020 

Water Level Data 

A hydrograph shows how a water level changes over time at a specific location to enable a review of 

historic water levels which are useful in floodplain management planning.  In Tompkins County, of the 

five stream gages, two provide the probabilistic and deterministic forecast for specific bodies of 

water.  These forecast hydrographs are useful to reference when flooding is expected or to determine 

the observed water level for the past few days.  The hydrographs for Cayuga Lake at Ithaca and Fall 

Creek at Ithaca provide water levels for the action, minor flooding, moderate flooding, and major 

flood ing stages.  They also display the flood of record (or the highest recorded water level) for the 

specific gage.  These stages are defined as follows: 

¶ Action Stage - the stage which; when reached by a rising stream, lake, or reservoir represents 

the level where the NWS or a partner/user needs to take some type of mitigation action in 

preparation for possible significant hydrologic activity.  

¶ Minor Flooding - minimal or no property damage, but possibly some public threat.  

¶ Moderate Flooding - some inundation of structures and roads near stream. Some 

evacuations of people and/or transfer of property to higher elevations.  

¶ Major Flooding - extensive inundation of structures and roads. Significant evacuations of 

people and/or transfer of property to higher el evations. 

¶ Record Flooding - flooding which equals or exceeds the highest stage or discharge at a given 

site during the period of record keeping.  

 (https://water.weather.gov/ahps2/pdf/hydrograph_terminology.pdf).  

 

https://waterwatch.usgs.gov/index.php
https://water.weather.gov/ahps/
https://water.weather.gov/ahps2/pdf/hydrograph_terminology.pdf
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To illustrate the data available, screenshots of the gages are provided in Figure 5.4.4-3. The first 

hydrograph in the figure pr ovides data collected at the Cayuga Lake at Ithaca gage as captured on 

May 20, 2020. It indicates that high water level of record is 386.5 feet, Action Stage is 383 feet, Minor 

Stage is 383.5 feet, Moderate Stage is 384 feet and Major Stage is 385 feet with the actual water height 

recorded as 383,1 feet at 6:00 pm on that day. This information is useful for local officials, emergency 

managers, and citizens to inform preparedness and response planning and activities to reduce 

potential impacts of flooding.  

Figure 5.4.4-3. Flood Hydrographs for the Gages in Tompkins County   

 

 Source:  NWS 2020 
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Figure 5.4.4-4. Tompkins County 1-Percent and 0.2-Percent Annual Flood Event Hazard Areas 


